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PATENT 
32860-000284/US 

IN THE U.S. PATENT AND TRADEMARK OFFICE 

Applicants: Norbert MITLMEIER and Bernhard STREICH 

Int'l App. No.: ^ PCT/DE00/02522 

Application No.: NEW 

Filed: March 15, 2002 

For: CONTROL SYSTEM FOR AN ELECTROMAGNETIC SWITCHING 

DEVICE AND ELECTROMAGNETIC SWITCHING DEVICE 
CORRESPONDING THERETO 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents March 15, 2002 

Washington, DC 2023 1 

Sir: 

The following preliminary amendments and remarks are respectfully submitted in 
connection with the above-identified application. 
IN THE ABSTRACT 

Please replace the Abstract with the attached revised Abstract. 
IN THE CLAIMS 

Please amend the claims as follows: 

1. (Amended) A method for monitoring an electromagnetic switching device at 
least for the correct connection of an input contact and of an output contact via a contact 
bridge, the contact bridge being moved from a separated position into a connection position 
via a bridge drive when a connection command is given and upon determining that the 
contacts are correctly connected comprising: 



a.iiniBiri! a £i, ,„ o: r; ;: i boe? 



New Application 
Docket No.: 32860-000284/US 

coupling, when the connection command is given, a monitoring circuit to the 
contacts before the contact bridge is moved into the connection position; and 

determining an indicator of the correct connection of the contacts by evaluation of 
a contact voltage dropped across the contacts and supplied to the monitoring circuit. 

2. (Amended) The monitoring method as claimed in claim 1, wherein the 
electromagnetic switching device is also monitored for correct separation of the input contact 
from the output contact by the contact bridge, further comprising: 

moving, if the contacts are correctly separated, the contact bridge from the 
connection position into the separated position via the bridge drive, when a separating 
command is given; 

decoupling, when a separating command is given, the monitoring circuit from 
at least one of the contacts after the contact bridge has moved into the separated position; and 

determining an indicator of the correct separation of the contacts by evaluation 
of the contact voltage. 

3. (Amended) The monitoring method as claimed in claim 1, further comprising: 
rectifying the contact voltage before it is supplied to the monitoring circuit. 

4. (Amended) The monitoring method as claimed in claim 1, wherein a 
preliminary signal, corresponding to the contact voltage, is supplied to an evaluating unit to 
aid in determining the indicator. 

5. (Amended) The monitoring method as claimed in claim 4, wherein the 
preliminary signal is supplied DC-isolated to the evaluating unit. 
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6. (Amended) The monitoring method as claimed in claim 1, wherein the 
electromagnetic switching device is moved into a safe state if the contacts are not correctly 
connected or separated, respectively. 

7. (Amended) The monitoring method as claimed in claim 6, wherein the 
incorrect connection or separation of the contacts is signaled to a higher-level controller if the 
contacts are not correctly connected or separated, respectively. 

8. (Amended) An electromagnetic switching device, comprising: 
at least one input contact; 

at least one output contact; 
a contact bridge; and 

a bridge drive for moving the contact bridge from a separated position to a 
connection position when a connection command is given, wherein a monitoring circuit is 
coupleable to the contacts via an auxiliary switch, wherein when a connection command is 
given, the auxiliary switch is closed before the contact bridge is moved into the connection 
position, and wherein the monitoring circuit outputs an indicator of the correct connection of 
the contacts. 

9. (Amended) The switching device as claimed in claim 8, wherein the 
monitoring circuit is decoupleable from at least one of the contacts via the auxiliary switch, 
wherein when a separating command is given, the auxiliary switch is opened after the contact 
bridge has been moved into the separated position, and wherein the monitoring circuit outputs 
an indicator of the correct separation of the contacts. 

10. (Amended) The switching device as claimed in claim 8, wherein the 
monitoring circuit is preceded by a rectifier. 
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11. (Amended) The switching device as claimed in claim 8, wherein the 
monitoring circuit includes a contact voltage indicator and an evaluating unit, wherein the 
contact voltage indicator outputs to the evaluating unit a preliminary signal corresponding to 
a contact voltage and wherein the evaluating unit uses the preliminary signal to aid in 
determining the indicator. 

12. (Amended) The switching device as claimed in claim 11, wherein the contact 
voltage indicator is DC-isolated from the evaluating unit. 

13. (Amended) The switching device as claimed in claim 9, wherein the 
monitoring circuit is connected to the bridge drive by control technology. 

14. (Amended) The switching device as claimed in claim 8, wherein the 
monitoring circuit is communicatively connected to a higher-level controller. 

Please add the following new claims: 

15. The monitoring method as claimed in claim 2, further comprising: 
rectifying the contact voltage before it is supplied to the monitoring circuit. 

16. The monitoring method as claimed in claim 2, wherein a preliminary signal, 
corresponding to the contact voltage, is supplied to an evaluating unit to aid in determining 
the indicator. 

17. The monitoring method as claimed in claim 16, wherein the preliminary signal 
is supplied DC-isolated to the evaluating unit. 

18. The monitoring method as claimed in claim 2, wherein the electromagnetic 
switching device is moved into a safe state if the contacts are not correctly connected or 
separated, respectively. 
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19. The monitoring method as claimed in claim 18, wherein the incorrect 
connection or separation of the contacts is signaled to a higher-level controller if the contacts 
are not correctly connected or separated, respectively. 

20. The switching device as claimed in claim 9, wherein the monitoring circuit is 
preceded by a rectifier. 

21. The switching device as claimed in claim 9, wherein the monitoring circuit 
includes a contact voltage indicator and an evaluating unit, wherein the contact voltage 
indicator outputs to the evaluating unit a preliminary signal corresponding to a contact 
voltage and wherein the evaluating unit uses the preliminary signal to aid in determining the 
indicator. 

22. The switching device as claimed in claim 21, wherein the contact voltage 
indicator is DC-isolated from the evaluating unit. 

23. The switching device as claimed in claim 8, wherein the monitoring circuit is 
connected to the bridge drive by control technology. 

24. The switching device as claimed in claim 9, wherein the monitoring circuit is 
communicatively connected to a higher-level controller. 

25. The method of claim 1, wherein the electromagnetic switching device is a 
circuit breaker. 

26. The method of claim 2, wherein the electromagnetic switching device is a 
circuit breaker. 

27. The device of claim 8, wherein the electromagnetic switching device is a 
circuit breaker. 
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28. The device of claim 9, wherein the electromagnetic switching device is a 
circuit breaker. 

29. The device of claim 8, wherein the electromagnetic switching device includes 
the auxiliary switch. 

30. The device of claim 9, wherein the electromagnetic switching device includes 
the auxiliary switch. 

31. A monitoring circuit, coupleable to input and output contacts of an 
electromagnetic switching device, comprising: 

a contact voltage indicator; and 

an evaluating unit, wherein the monitoring circuit is coupleable to the contacts 
when a connection command is given and before a contact bridge of the electromagnetic 
switching device is moved from a separated position to a connection position, wherein the 
contact voltage indicator outputs a preliminary signal to the evaluation unit corresponding to 
a contact voltage, and wherein the evaluation unit uses the preliminary signal to aid in 
determining an indicator of correct connection of the contacts, such that the contact bridge is 
moved from a separated position to a connection position upon determining that the contacts 
are correctly connected. 

32. The monitoring circuit of claim 31, wherein the monitoring circuit is 
coupleable to the contacts via an auxiliary switch. 
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33. The monitoring circuit as claimed in claim 32, wherein the monitoring circuit 
is decoupleable from at least one of the contacts via the auxiliary switch, wherein when a 
separating command is given, the auxiliary switch is opened after the contact bridge has been 
moved into the separated position, and wherein the monitoring circuit outputs an indicator of 
the correct separation of the contacts. 

34. The monitoring circuit as claimed in claim 33, wherein the monitoring circuit 
is preceded by a rectifier. 

35. The monitoring circuit as claimed in claim 31, wherein the contact voltage 
indicator is DC-isolated from the evaluating unit. 

36. The monitoring circuit of claim 31, wherein a bridge drive moves the contact 
bridge and wherein the monitoring circuit is connected to the bridge drive by control 
technology. 

37. The monitoring circuit of claim 31, wherein a bridge drive moves the contact 
bridge and wherein the monitoring circuit is communicatively connected to a higher-level 
controller. 

REMARKS 

Claims 1-37 are now present in this application, with new claims 15-37 being added 
by the present Preliminary Amendment. It should be noted that the amendments to original 
claims 1-14 of the present application are non-narrowing amendments, made solely to place 
the claims in proper form for U.S. practice and not to overcome any prior art or for any other 
statutory considerations. For example, amendments have been made to broaden the claims; 
remove reference numerals in the claims; remove the European phrase "characterized in that"; 
remove multiple dependencies in the claims; and to place claims in a more recognizable U.S. 
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form, including the use of the transitional phrase "comprising" as well as the phrase 
"wherein". Other such non-narrowing amendments include placing apparatus -type claims 
(setting elements forth in separate paragraphs) and method-type claims (beginning elements, 
set forth in separate paragraphs with "-ing" verbs) in a more recognizable U.S. form. Again, 
all amendments are non-narrowing and have been made solely to place the claims in proper 
form for U.S. practice and not to overcome any prior art or for any other statutory 
considerations. 

SUBSTITUTE SPECIFICATION 

In accordance with 37 C.F.R. §1.125, a substitute specification has been included in 
lieu of substitute paragraphs in connection with the present Preliminary Amendment. The 
substitute specification is submitted in clean form, attached hereto, and is accompanied by a 
marked-up version showing the changes made to the original specification. The changes have 
been made in an effort to place the specification in better form for U.S. practice. No new 
matter has been added by these changes to the specification. Further, the substitute 
specification includes paragraph numbers to facilitate amendment practice as requested by the 
U.S. Patent and Trademark Office. 

CONCLUSION 

Accordingly, in view of the above amendments and remarks, an early indication of the 
allowability of each of claims 1-37 in connection with the present application is earnestly 
solicited. 

Should there be any outstanding matters that need to be resolved in the present 
-8- 
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application, the Examiner is respectfully requested to contact Donald J. Daley at the 
telephone number of the undersigned below. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies, to charge payment or credit any overpayment to Deposit Account No. 08-0750 for any 
additional fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, 
extension of time fees. 



Respectfully submitted, 

HARNESS, DICKEY & PIERCE, P L C 




P.O. Box 8910 

DJDrkna Reston, Virginia 20195 

(703) 390-3030 
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ABSTRACT OF THE DISCLOSURE 
An electromagnetic switching device is monitored at least for the correct connection 
of an input contact and of an output contact by a contact bridge. For this purpose, a 
monitoring circuit is coupled to the contacts before the contact bridge is moved into a 
connection position when a connection command is given, and an indicator of the correct 
connection of the contacts is determined by evaluation of a contact voltage dropped across the 
contacts and supplied to the monitoring circuit. 
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CONTROL SYSTEM FOR AN ELECTROMAGNETIC SWITCHING DEVICE AND 
ELECTROMAGNETIC SWITCHING DEVICE CORRESPONDING THERETO 

[0001] This application is the national phase under 35 U.S.C. § 371 of PCT International 
Application No. PCT/DEOO/02522 which has an International filing date of July 31, 2000, 
which designated the United States of America, the entire contents of which are hereby 
incorporated by reference. 

Field of the Invention 

[0002] The present invention generally relates to a method and system for monitoring an 
electromagnetic switching device, and to an electromagnetic switching device itself. More 
particularly, it can include a method at least for the correct connection of an input contact and 
of an output contact using a contact bridge. The contact bridge can be moved from a 
separated position into a connection position using a bridge drive when a connection 
command is given, if the contacts are correctly connected. The electromagnetic switching 
device can include circuit breakers, relays, etc.. 

Background of the Invention 

[0003] Electromagnetic switching devices, including circuit breakers and relays, are 
generally known. They exhibit at least one input contact and one output contact which are 
connected to one another or separated from one another via a contact bridge. Apart from 
normal wear, two types of disturbances can essentially occur. One disturbance is the breaking 
of the contact bridge. In this case, the contacts can no longer be correctly connected to one 
another. The other disturbance is that the contact bridge becomes welded to the contacts. In 
this case, the contacts can no longer be correctly separated from one another. A broken 
bridge, in particular, can lead to the destruction of the entire electromagnetic switching 
device and also to disturbances in a connected installation. 

[0004] Naturally, it is possible to check the electromagnetic switching device for correct 
functioning in a test circuit. However, this test is done in a test circuit. Continuous monitoring 
of the electromagnetic switching device during its operation is not possible by this means. 

SUMMARY OF THE INVENTION 
[0005] An object of an embodiment of the present invention includes creating a monitoring 
method for an electromagnetic switching device (including circuit breakers, relays, etc.) and 
an electromagnetic switching device corresponding thereto, via which the electromagnetic 
switching device can be monitored at least for a correct connection of the contacts in 
continuous operation. 
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[0006] An object can be achieved for the monitoring method in that when the connection 
command is given, a monitoring circuit is coupled to the contacts before the contact bridge is 
moved into the connection position. An indicator of the correct connection of the contacts 
can be determined by evaluating a contact voltage which is dropped across the contacts and 
which is supplied to the monitoring circuit. 

[0007] Correspondingly, an object with respect to the electromagnetic switching device can 
be achieved in that 

- a monitoring circuit can be coupled to the contacts via an auxiliary switch, 

- the auxiliary switch can be constructed in such a manner that when a connection 
command is given, the auxiliary switch is closed before the contact bridge is moved into the 
connection position, and 

- the monitoring circuit can deliver an indicator of the correct connection of the 
contacts. 

[0008] If the contact bridge is moved from the connection position into the separated position 
using the bridge drive when a separating command is given when the contacts are correctly 
separated, the monitoring circuit is decoupled from at least one of the contacts after the 
contact bridge has been moved into the separated position when a separating command is 
given. An indicator of the correct separation of the contacts can then be determined by 
evaluation of the contact voltage. The electromagnetic switching device can also be 
monitored for correct separation of the input contact from the output contact by the contact 
bridge. 

[0009] If the contact voltage is rectified before it is supplied to the monitoring circuit, the 
monitoring circuit can be used independently of the type and possibly polarization of the 
switched voltage. 

[0010] If a preliminary signal corresponding to the contact voltage is supplied to an 
evaluating unit which determines the indicator, the determination of the indicator can be 
particularly simple. 

[0011] If the preliminary signal is supplied to the evaluating unit in a DC-isolated manner, 
the evaluating unit can be incorporated in a particularly simple manner into a higher-level 
controller and/or the circuit breaker controller. In particular, it is possible to move the 
electromagnetic switching device into a safe state if the contacts are incorrectly connected or 
separated, respectively. As an alternative or additionally, it is possible to signal the incorrect 
connection or separation of the contacts to a higher-level controller if the contacts are not 
correctly connected or separated, respectively. 
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BRffiF DESCRIPTION OF THE DRAWINGS 
[0012] Further advantages and details can be obtained from the subsequent description of an 
exemplary embodiment. In a basic representation, 

Figure 1 shows an electromagnetic switching device with a monitoring circuit and 
Figures 2-4 in each case show a switching diagram of the electromagnetic switching 
device and a variation of the preliminary signal. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0013] According to an embodiment of Figure 1, an electromagnetic switching device 1 is 
constructed as circuit breaker. It exhibits at least one input contact 2 and an output contact 3 
corresponding thereto and a contact bridge 4. If the electromagnetic switching device 1 is 
operating correctly, the contact bridge 4 is moved from a separated position into a connection 
position when a connection command is given. When a separating command is given, the 
contact bridge 4 is moved from the connection position into the separated position. In the 
connection position of the contact bridge 4, the contacts 2, 3 are connected to one another. In 
the separated position, they are separated from one another. The contact bridge 4 is moved 
from the separated position into the connection position and conversely using a bridge 
drive 5. 

[0014] To monitor the electromagnetic switching device 1 for correct connection and 
separation of the contacts 2, 3 the electromagnetic switching device 1 exhibits a monitoring 
circuit 6. The monitoring circuit 6 is preceded by a rectifier 7. The rectifier 7, in turn, is 
preceded by an auxiliary switch 8. The monitoring circuit 6 can be coupled to the contacts 2, 
3 and decoupled from the input contact 2 via the auxiliary switch 8. When the auxiliary 
switch 8 is closed, the monitoring circuit 6 is supplied with a contact voltage U which is 
dropped across the contacts 2, 3. Due to the presence of the rectifier 7, the contact voltage U 
is supplied rectified to the monitoring circuit 6. 

[0015] The auxiliary switch 8 is constructed in such a manner that it leads when the contact 
bridge 4 is moved into the connection position and lags when the contact bridge 4 is moved 
into the separated position. When a connection command is given, the auxiliary switch 8 is 
thus closed before the contact bridge 4 is moved into the connection position. When a 
separating command is given, on the other hand, the auxiliary switch 8 is only opened after 
the contact bridge 4 has been moved into the separated position. When the connection 
command is given, the monitoring circuit 6 is thus coupled to the contacts 2, 3 before the 
contact bridge 4 is moved into the connection position. When a separating command is given, 
it is only decoupled from the input contact 2 after the contact bridge 4 has been moved into 
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the separated position. This makes it possible for the monitoring circuit 6, by evaluating the 
contact voltage U supplied to it, to determine an indicator of the correct connection and 
separation, respectively, of the contacts 2, 3. The indicator can then be output by the 
monitoring circuit 6. 

[0016] Due to the rectification of the contact voltage U, the construction of the monitoring 
circuit 6 can be independent of the polarization of the voltage to be switched and can also be 
independent of whether the voltage to be switched is a direct voltage or an alternating 
voltage. 

[0017] According to an embodiment of Figure 1, the monitoring circuit 6 can include a 
contact voltage indicator 9 and an evaluating unit 10. The contact voltage indicator 9 is 
constructed as a constant current source according to an embodiment of Figure 1. When a 
contact voltage U is present, the contact voltage indicator 9 thus outputs a constant current I 
independently of the magnitude of the voltage. The constant current I thus represents a 
preliminary signal corresponding to the contact voltage U. 

[0018] The preliminary signal is supplied to the evaluating unit 10 DC-isolated via an 
optocoupler 12. The evaluating unit 10 then determines the indicator for the separation or 
connection, respectively, of the contacts 2, 3. 

[0019] It is possible that the evaluating unit 10 only indicates the presence or absence of 
correct operation of the switching device 1 via an indicator, e.g. a light-emitting diode. In this 
case, manual intervention by an operating person must take place if the switching device 1 is 
not correctly operating. However, the evaluating unit 10 is preferably connected to the bridge 
drive 5 by control technology. In this case, it is possible for the electromagnetic switching 
device 1 to be moved into a safe state if the contacts 2, 3 are not correctly connected or 
separated. 

[0020] As an alternative or additionally, the evaluating unit 10 can also be communicatively 
connected to a higher-level controller 12. 

[0021] In this case, a corresponding message can be conveyed to the higher-level controller 
12 if the contacts 2, 3 are not correctly connected or separated. 

[0022] Figures 2 to 4 show embodiments illustrating how the preliminary signal conveyed 
from the optocoupler 11 to the evaluating unit 10, can be evaluated. 

[0023] According to the embodiments of Figures 2 to 4, a connection command is given to 
the electromagnetic switching device 1 at a time tl and a separating command is given at a 
time t2. As the connection command is given, the auxiliary switch 8 is closed at the same 
time or directly thereafter. The contacts 2, 3, on the other hand, are only closed later, namely 
at a time t3, if they are operating correctly according to the embodiments of Figures 2 and 3. 
According to Figures 2 and 3, a preliminary signal is output via the optocoupler 11 between 
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times tl and t3 and is no longer given thereafter. If, on the other hand, as shown in the 
embodiment of Figure 4, the contact bridge 4 is broken or the contacts 2, 3 are not connected 
to one another for other reasons, the optocoupler 11 transmits a continuous signal from time 
tl onward. The occurrence of a continuous signal can thus be used as indicator of a broken 
contact bridge 4. 

[0024] After the separating command has been given, the contacts 2, 3 are immediately 
separated from one another again but the auxiliary switch 8 is only separated at a time t4. 
When the switching device 1 is operating correctly according to the embodiment of Figure 2, 
a preliminary signal is again conveyed to the evaluating unit 10 between times t3 and t4. 
[0025] If, on the other hand, as shown in the embodiment of Figure 3, the contact bridge 4 is 
welded to the contacts 2, 3, the second pulse is missing. The lack of the second pulse can be 
used as indicator of nonseparation of the contacts 2, 3. Naturally, after the auxiliary switch 8 
has opened, the preliminary signal also goes back down to zero if the contacts 2, 3 are 
separated from one another. 

[0026] The switching device 1 described above and the monitoring method corresponding 
thereto can be used not only with single phase direct-voltage and alternating-voltage systems 
but also with multi-phase three-phase systems. In this case, a separate auxiliary switch 8 and 
a separate contact voltage indicator 9 are required for each pair of an input and output contact 
2, 3 which can be connected to one another via a contact bridge 4. The evaluating unit 10 can 
be optionally separate or common to all phases. 

[0027] In the case of a star connection with separate neutral conductor, unrestricted 
monitoring of the switched contacts 2, 3 is possible. In the case of a delta connection, 
unrestricted monitoring of the switched contacts 2, 3 for correct connection is possible. 
Nonseparation of one of three contacts cannot be detected, nonseparation of two or three 
contact pairs, on the other hand, can also be detected in the case of a delta connection. 
[0028] The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 
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MoiTxtoi-iTig u t uLh od tor /^n Electromagnetic Switching 

T^evice Aand Electromagnetic Switching device 
Gorresponding^hereto 

The present invention \ relates to a^ method \ for n^±,„ La 

monitoring an electromagnetic switching device\at least ' f c<w " 1 «-«t 

for the correct connection of an input contact and of 

an output contact try — inuaii^ o-E a contact bridger*~""£he 

contact bridge fee ing moved from a separated position 

into a connection position by — mean5* - o ^: a bridge drive 

when a connection command is given if the contacts are , _ e -fr 

correctly connected^), ^ a^d- -fee> sm e lootr oma y rreT'i c 

switching d« , ri eg mrrpsponding t hprpfr^ . 

jjfeb^t 3 s 



Electromagnetic switching devices, 



circuit breakers and relays, are generally known. They 
exhibit at least one input contact and one output 
contact which are connected to one another or separated 
from one another -by — mee*iG — e-f a contact bridge. Apart 
from normal wear, two types of disturbances can 
essentially occur. One disturbance is the breaking of 
the contact bridge. In this case, the contacts can no 
longer be correctly connected to one another. The other 
disturbance is that the contact bridge becomes welded 
to the contacts. In this case, the contacts can no 
longer be correctly separated from one another. A 
broken bridge, in particular, can lead to the 
destruction of the entire electromagnetic switching 
device and also to disturbances in a connected 
installation . 



Naturally, it is possible to check the electromagnetic 
switching device for correct functioning in a test 
circuit. However, this test is done in a test circuit. 
Continuous monitoring of the electromagnetic switching 
device during its operation is not possible by this 
means . 



object of J the present invention ^ eea&i^S ana 

creating a monitoring method for an, electromagnetic 
switching device \ and an electromagnetic switching 
device corresponding thereto, by — means — e-f which the 
5 electromagnetic switching device can be monitored at 
least for a correct connection of the contacts in 
continuous operation. 

J£tae object "i"s* achieved for the monitoring method in 
10 that when the connection command is given, a monitoring 
circuit is coupled to the contacts before the contact 
bridge is moved into the connection position o-a£i&.~Aa.n 

da — la^ 

indicator of the correct connection of the contacts -un- 
determined by evaluating a contact voltage which is 
15 dropped across the contacts and which is supplied to 
the monitoring circuit. 

a— 

Correspondingly, -fc**« object with respect to the 
electromagnetic switching device achieved in that 

20 - a monitoring circuit can be coupled to the contacts 
via an auxiliary switch, Cl—U>z_ 

- tha t the auxiliary switch ^rs" constructed in such a 
manner that when a connection command is given, the 
auxiliary switch is closed before the contact bridge 

25 is moved into the connection position, and 

- tia afc the monitoring circuit dol Ivors an indicator of 
the correct connection of the contacts. 

If the contact bridge is moved from the connection 
3 0 position into the separated position by — moan2; — ©f the 
bridge drive when a separating command is given when 
the contacts are correctly separated, the monitoring 
circuit is decoupled from at least one of the contacts 
after the contact bridge has been moved into the 
35 separated position when a separating command is givenJ, 
aft*ran indicator of the correct separation of the 
contacts -i-s^ determined by evaluation of the contact 
vol tagey^^he electromagnetic switching device can also 
be monitored for correct separation of the input 
40 contact from the output contact by the contact bridge. 
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If the contact voltage is rectified before it is 
supplied to the monitoring circuit, the monitoring 
circuit can be used independently of the type and 
possibly polarization of the switched voltage. 

5 

If a preliminary signal corresponding to the contact 
voltage is supplied to an evaluating unit which 
determines the indicator, the determination of the 
indicator -ars- particularly simple. 

10 

If the preliminary signal is supplied to the evaluating 
unit in a DC-isolated manner, the evaluating unit can 
be incorporated in a particularly simple manner into a 
higher-level controller and/or the circuit breaker 

15 controller. In particular, it is possible to move the 
electromagnetic switching device into a safe state if 
the contacts are incorrectly connected or separated, 
respectively. As an alternative or additionally, it is 
possible to signal the incorrect connection or 

2 0 separation of the contacts to a higher-level controller 
if the contacts are not correctly connected or 
separated, respectively. 

Further advantages and details can be obtained from the 

2 5 subsequent description of an exemplary embodiment. In a 

basic representation, 

Figure 1 shows an electromagnetic switching device 

with a monitoring circuit and 

3 0 Figures 2-4 in each case show a switching diagram of 

the electromagnetic switching device and a 
variation of the preliminary signal. 

According to ^ Figure 1, an electromagnetic switching 
3 5 device 1 is constructed as circuit breaker. It exhibits 
at least one input contact 2 and an output contact 3 
corresponding thereto^ and a contact bridge 4. If the 
electromagnetic switching device 1 is operating 
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correctly, the contact bridge 4 is moved from a 
separated position into a connection position when a 
connection command is given. When a separating command 
is given, the contact bridge 4 is moved from the 
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connection position into the separated position. In the 

connection position of the contact bridge 4, the 

contacts 2, 3 are connected to one another. In the 

separated position, _ they are separated from one 

5 another. The contact bridge 4 is moved from the 

separated position into the connection position and 
Us ' 'V 7 ) 

conversely - by means* rrt a bridge drive 5 . 

To monitor the electromagnetic switching device 1 for 
10 correct connection and separation of the contacts 2, 3 
the electromagnetic switching device 1 exhibits a 
monitoring circuit 6. The monitoring circuit 6 is 
preceded by a rectifier 7. The rectifier 7, in turn, is 
preceded by an auxiliary switch 8. The monitoring 
15 circuit 6 can be coupled to the contacts 2, 3 and 
decoupled from the input contact 2 by — means — ©4: the 
auxiliary switch 8. When the auxiliary switch 8 is 
closed, the monitoring circuit 6 is supplied with a 
contact voltage U which is dropped across the contacts 
20 2, 3. Due to the presence of the rectifier 7, the 
contact voltage U is supplied rectified to the 
monitoring circuit 6. 

The auxiliary switch 8 is constructed in such a manner 

2 5 that it leads when the contact bridge 4 is moved into 

the connection position and lags when the contact 
bridge 4 is moved into the separated position. When a 
connection command is given, the auxiliary switch 8 is 
thus closed before the contact bridge 4 is moved into 

3 0 the connection position. When a separating command is 

given, on the other hand, the auxiliary switch 8 is 
only opened after the contact bridge 4 has been moved 
into the separated position. When the connection 
command is given, the monitoring circuit 6 is thus 
3 5 coupled to the contacts 2, 3 before the contact bridge 
4 is moved into the connection position. When a 
separating command is given, it is only decoupled from 
the input contact 2 after the contact bridge 4 has been 
moved into the separated position. This makes it 
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possible for the monitoring circuit 6, by evaluating 
the contact voltage U supplied to it, to determine an 
indicator of the correct 



:& OiiiBH it 6.6, ., O 3,1 SHic.!! 



connection and separation, respectively, of the 
contacts 2, 3. The indicator can then be output by the 
monitoring circuit 6. 

5 Due to the rectification of the contact voltage U, the 
construction of the monitoring circuit 6 can be 
independent of the polarization of the voltage to be 
switched and can also be independent of whether the 
voltage to be switched is a direct voltage or an 
10 alternating voltage. 

According to > Figure 1, the monitoring circuit 6 

C 0~~— |V>c/ MfK 

e ^hibi 'tr s 'y a contact voltage indicator 9 and an 
evaluating unit 10. The contact voltage indicator 9 is 

15 constructed , as a constant current source according to 
y Figure 1. When a contact voltage U is present, the 
contact voltage indicator 9 thus outputs a constant 
current I independently of the magnitude of the 
voltage. The constant current I thus represents a 

20 preliminary signal corresponding to the contact voltage 
U. 

The preliminary signal is supplied to the evaluating 
unit 10 DC-isolated via an optocoupler 12. The 
25 evaluating unit 10 then determines the indicator for 
the separation or connection, respectively, of the 
contacts 2 , 3 . 

It is possible that the evaluating unit 10 only 
3 0 indicates the presence or absence of correct operation 
of the switching device 1 via an indicator, e.g. a 
light-emitting diode. In this case, manual intervention 
by an operating person must take place if the switching 
device 1 is not correctly operating. However, the 
35 evaluating unit 10 is preferably connected to the 
bridge drive 5 by control technology. In this case, it 
is possible for the electromagnetic switching device 1 
to be moved into a safe state if the contacts 2, 3 are 
not correctly connected or separated. 
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As an alternative or additionally, the evaluating unit 
10 can also be communicatively connected to a higher- 
level controller 12 . 
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In this case, a corresponding message can be conveyed 
to the higher-level controller 12 if the contacts 2, 3 
are not correctly connected or separated. 

5 Figures 2 to 4 show^ how the preliminary signal conveyed 
from the optocoupler 11 to the evaluating unit 10^ can 
be evaluated. 

According to ^ Figures 2 to 4 , a connection command is 
10 given to the electromagnetic switching device 1 at a 
time tl and a separating command is given at a time t2 . 
As the connection command is given, the auxiliary 
switch 8 is closed at the same time or directly 
thereafter. The contacts 2, 3, on the other hand, are 
15 only closed later, namely a^a^t^^ ,^if they are 
operating correctly according to ^ Figures 2 and 3. 
According to Figures 2 and 3, a preliminary signal is 
output via the optocoupler 11 between times tl and t3 
and is no longer given ^thereafter . If, on the other 

2 0 hand, as shown in ) Figure 4, the contact bridge 4 is 

broken or the contacts 2, 3 are not connected to one 
another for other reasons, the optocoupler 11 transmits 
a continuous signal from time tl onward. The occurrence 
of a continuous signal can thus be used as indicator of 
25 a broken contact bridge 4. 

After the separating command has been given, the 
contacts 2, 3 are immediately separated from one 
another again but the auxiliary switch 8 is only 
30 separated at a time t4 . When the switching ^devjce^ 1 is 
operating correctly according to ^ Figure 2, a 
preliminary signal is again conveyed to the evaluating 
unit 10 between times t3 and t4 . . 

3 5 If, on the other hand, as shown in( Figure 3, the 

contact bridge 4 is welded to the contacts 2, 3, the 
second pulse is missing. The lack of the second pulse 
can be used as indicator of nonseparation of the 
contacts 2,3. 
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Naturally, after the auxiliary switch 8 has opened, the 
preliminary signal also goes back down to zero if the 



5 The switching device 1 described above and the 
monitoring method corresponding thereto can be used not 
only with single phase direct-voltage and alternating- 
voltage systems but also with multi-phase three-phase 
systems. In this case, a separate auxiliary switch 8 
10 and a separate contact voltage indicator 9 are required 
for each pair of an input and output contact 2, 3 which 
can be connected to one another via a contact bridge 4 . 
The evaluating unit 10 can be optionally separate or 
common to all phases. 



In the case of a star connection with separate neutral 
conductor, unrestricted monitoring of the switched 
contacts 2, 3 is possible. In the case of a delta 
connection, unrestricted monitoring of the switched 
20 contacts 2, 3 for correct connection is possible. 
Nonseparation of one of three contacts cannot be 
detected, nonseparation of two or three contact pairs, 
on the other hand, can also be detected in the case of 
a delta connection. 



contacts 2, 3 are separated from one another. 
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Patcnl el alia s 

1. A method for monitoring an electromagnetic 
switching device Qi)^ at least for the correct 
connection of an input contact ((2)1 and of an . output 

(3) by means oflja contact bridge (j 4 )J , trie 
contact bridge ^T 4 )^ being moved from a separated 
position into a connection position Qby means ofJ^et~ 
bridge^ dri ve when^ a connection command is 

given£^£if) J'^tke * contacts Q 2 , 3fj are correctly 
connected^ j_^C£]^£llilIii 
^cBaract^jzed in tha,£7 
C_ _ 3 ^hen tne connection command is criven, a 
monitoring circuit [(j5 ) is coupledfj to , the contacts 
^7^, 3)^ before the contact bridge (T4 )J is moved 
xnto the connection position/"/' and 
L.-J^hat]pi TncTicator of the correct connection of 
the contacts (]_2 , 3) is determined^ by evaluation 
of a contact voltage QuTj dropped across the 
contacts |j[2, 3~)^ and supplied to the monitoring 
circuit n 6)1. 

2. The monitoring method as claimed in claim 1, 
[characterized in that 3 t^*-*-^ 

(^7-"3the electromagnetic switching device 0 1^ is also 
monitored for correct separation of the input 
contact (2.2 )J from the output contact (T^Y) by the 
cont^ct^ bridge Qa] > -Liik£-.^P rU ^3 ** 

that) J 1 !]:^ 'the contacts Q2 , 3 ) J are correctly 
separated, the contact bridge {JJ ) is movedj f rom 
the connection position into the separated 
position ^by means ofj jtrie bridge drive (\ when a 
sepa^tinoconimand is given^ "j^ 
(~ - thaO ^wherl a separating command is given, ' the 
monitoring circuit ^6) is decoupled] from at least 
one of the contacts (j2, 3)^Jafter the contact 
bridge J has moved into, the separated positior^T]^ 

that! /an indicator of the correct separation of 
the contacts (j2, 3) is determined^ by evaluation 
of the contact voltage^U^. 



3.^- The monitoring methods clq ij^ _jn claim 1 (cxr J. •fuAh'' fesoglLj i 

— ^m^^voltage f(U) is 



(characterized in thag^T trie" — ^M^^voltage 
rectified^ before it is supplied to the monitoring 
circuit (ji 6jJ. 

'he monitoring method as claimed in claim l|7 2 or 
2^, [characterized in thatj^a" preliminary signal^^I)^ 



corresponding to the contact voltage (TuTj^is 
supplied to an evaluating unit [ (10)1 (which 



determinesj /tne indicator. 



The monitoring method as claimed in claim 4, 
[characterized in tha^^cKe preliminary signal is 
supplied DC-isolated to the evaluating unit^lloljT 

6y The monitoring method as claimed in (one of claimrf/l 
Qo 5?, [characterized in thatj J^e^" electromagnetic 
switching device (7 1)3 is moved into a safe state if 
the contacts [j2 , 3)j are not correctly connected or 
separated, respectively. 

7 . The monitoring method as claimed in (one of claimaj^Tj 
QP [characterized in thatj^ 5 ^ incorrect 

connection or separation of the contacts(j2, 3j) is 
signaled to a higher-level controller (Jl27J if the 
contacts [T2 , 3jj are not correctly connected or 
separated, respectively. 

An electromagnetic switching device .comprising.' at 



least one input contact ^rlfin Si OTE output, contact! 
(^3)J^n(ij a contact bridge^ ( 4^ J^rtTereinJ the contact 13 
bridge (j4 ) can be moved] rrom a separated position 
(intqj"^ connection position (joy means of a bridge 
drive ( 5 )^when a connection command is given, 
(characterized in thatQ ^jh^Ci'n 
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C£J a monitoring circuit (76) can be coupledj^to tne 
contacts /?2 , 3jJ via an auxiliary switch f(8)J. 
that the auxiliary switch (8) is constructed in 
such a manner thatTj when a connection command is 
given, the auxiliary switch is closed before 

the , contact bridge ^J^T^ is moved into the 
connection position, and 

that] the monitoring circuit C( outputs an 
indicator of the correct connection of the 
contactsf(2, 3*7. 

?. The switching device as claimed in claim 8, 

[characterized in that] /^'' n isJtg &J^ksMi 
C^\) tne monitoring circuit QjS ) can be decoupled)] f rom 
at least one of the contacts ({2, 3 )J via the 
auxiliary switch (7 8J* , u /kl**^ ? 

that the auxiliary switch \8) is constructed in 
such a manner that^when a separating command is 
given, the auxiliary switch [7 8 7] is opened after 
the contact bridge £(4 /J has been moved into the 
separated position, and 
I - thatl jthe monitoring circuit [(6)1 outputs an 
indicator of the correct separation of the 
contacts (7*2, 3)\. 

<> <* 

>- The switching device as claimed in claim 8 for 9(, 
Characterized in tha^| the monitoring circuit ^Y^Tj is 
preceded by a recti f ier jj 7^ . 
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switching device as claimed in claim 8/f 9 or 
lOf, [characterized in that/ J^the' monitoring circuit 
^76) • exhibit^ Jfa" Contact voltage ^indicator ((J9 Q and an 
evaluating unit £~{loJ, ^hat)^rh^- contact voltage 
indicator (79 outputs to the evaluating unit (T^LoJJ a 
preliminary signal (Tj ) Corresponding t o jt .h^coj itac| 
voltage ^7u)J and (that} ^the evaluating unitj £TlO) 



determines/ the indicator. 
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12r The switching device as, claimed in claim 11, 
(Characterized in tha^^ETfe contact voltage indicator 
yJ9T^is DC-isolated from the evaluating unit (U-Ojl . 

13 V The 



switching device as claimed in [one of claims\\9. 
to 12, characterized in that) the monitoring circuit 
Qj5)3is connected to the bridge drive (j^T^ by control 
technology. 

14 Vrhe switching device as claimed in [one of cl^. 
(^to 1^, Characterized in that) jthemoni tor ing ci 
Q[6f^ is communicatively connected to a higher-level 
controller ^(JL2jJ . 
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Abstract 

Monitoring^ method for ag^e lee t-reraacjn e t i c switching 
device// / and/ / electr-erfnagnetic swiusi^n^^-^Sevice 
5 corre^poi^dirng thWefo 

An electromagnetic switching device - f 1 )■ is -tee fee 

monitored at least for the correct connection of an 
input contact f-SB" and of an output contact ( 3 ) ■ by a 

10 contact bridge ~ (4 ^ . For this purpose, a monitoring 
circuit ('6 ) ~ is coupled to the contacts {2r, — 3-)-* before 
the contact bridge '( 4 - ) is moved into a connection 
position^ when a connection command is given^ and an 
indicator of the correct connection of the contacts -f 2 , 

15 -34- is determined by evaluation of a contact voltage — ( - U)- 
dropped across the contacts (*Z~, — EH- and supplied to the 
monitoring circuit -f6-K 



20 



figure -i 
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Monitoring method for an electromagnetic switching 
device and electromagnetic switching device 

corresponding thereto 

The present invention relates to a method for 
monitoring an electromagnetic switching device at least 
for the correct connection of an input contact and of 
an output contact by means of a contact bridge, the 
contact bridge being moved from a separated position 
into a connection position by means of a bridge drive 
when a connection command is given, if the contacts are 
correctly connected, and to an electromagnetic 
switching device corresponding thereto. 

Electromagnetic switching devices, that is to say 
circuit breakers and relays, are generally known. They 
exhibit at least one input contact and one output 
contact which are connected to one another or separated 
from one another by means of a contact bridge. Apart 
from normal wear, two types of disturbances can 
essentially occur. One disturbance is the breaking of 
the contact bridge. In this case, the contacts can no 
longer be correctly connected to one another. The other 
disturbance is that the contact bridge becomes welded 
to the contacts. In this case, the contacts can no 
longer be correctly separated from one another. A 
broken bridge, in particular, can lead to the 
destruction of the entire electromagnetic switching 
device and also to disturbances in a connected 
installation . 



Naturally, it is possible to check the electromagnetic 
switching device for correct functioning in a test 
circuit. However, this test is done in a test circuit. 
Continuous monitoring of the electromagnetic switching 
device during its operation is not possible by this 
means . 



A liJUuHBe Ji.ia !!•;.. „, OI3 ISO 



- 2 - 

The object of the present invention consists in 
creating a monitoring method for an electromagnetic 
switching device and an electromagnetic switching 
device corresponding thereto, by means of which the 
5 electromagnetic switching device can be monitored at 
least for a correct connection of the contacts in 
continuous operation. 

The object is achieved for the monitoring method in 
10 that when the connection command is given, a monitoring 
circuit is coupled to the contacts before the contact 
bridge is moved into the connection position and an 
indicator of the correct connection of the contacts is 
determined by evaluating a contact voltage which is 
15 dropped across the contacts and which is supplied to 
the monitoring circuit. 

Correspondingly, the object with respect to the 
electromagnetic switching device is achieved in that 
20 - a monitoring circuit can be coupled to the contacts 
via an auxiliary switch, 

- that the auxiliary switch is constructed in such a 
manner that when a connection command is given, the 
auxiliary switch is closed before the contact bridge 

25 is moved into the connection position, and 

- that the monitoring circuit delivers an indicator of 
the correct connection of the contacts. 

If the contact bridge is moved from the connection 

3 0 position into the separated position by means of the 

bridge drive when a separating command is given when 
the contacts are correctly separated, the monitoring 
circuit is decoupled from at least one of the contacts 
after the contact bridge has been moved into the 
35 separated position when a separating command is given, 
and an indicator of the correct separation of the 
contacts is determined by evaluation of the contact 
voltage, the electromagnetic switching device can also 
be monitored for correct separation of the input 

4 0 contact from the output contact by the contact bridge. 
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If the contact voltage is rectified before it is 
supplied to the monitoring circuit, the monitoring 
circuit can be used independently of the type and 
possibly polarization of the switched voltage. 

5 

If a preliminary signal corresponding to the contact 
voltage is supplied to an evaluating unit which 
determines the indicator, the determination of the 
indicator is particularly simple. 

10 

If the preliminary signal is supplied to the evaluating 
unit in a DC-isolated manner, the evaluating unit can 
be incorporated in a particularly simple manner into a 
higher-level controller and/or the circuit breaker 

15 controller. In particular, it is possible to move the 
electromagnetic switching device into a safe state if 
the contacts are incorrectly connected or separated, 
respectively. As an alternative or additionally, it is 
possible to signal the incorrect connection or 

20 separation of the contacts to a higher-level controller 
if the contacts are not correctly connected or 
separated, respectively. 

Further advantages and details can be obtained from the 
2 5 subsequent description of an exemplary embodiment. In a 
basic representation, 

Figure J shows an electromagnetic switching device 

with a monitoring circuit and 
30 Figures 2-4 in each case show a switching diagram of 
the electromagnetic switching device and a 
variation of the preliminary signal. 

According to Figure 1, an electromagnetic switching 
35 device 1 is constructed as circuit breaker. It exhibits 
at least one input contact 2 and an output contact 3 
corresponding thereto and a contact bridge 4. If the 
electromagnetic switching device 1 is operating 
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correctly, the contact bridge 4 is moved from a 
separated position into a connection position when a 
connection command is given. When a separating command 
is given, the contact bridge 4 is moved from the 
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connection position into the separated position. In the 

connection position of the contact bridge 4, the 

contacts 2, 3 are connected to one another. In the 

separated position, they are separated from one 

5 another. The contact bridge 4 is moved from the 

separated position into the connection position and 
conversely by means of a bridge drive 5 . 



To monitor the electromagnetic switching device 1 for 
10 correct connection and separation of the contacts 2, 3 
the electromagnetic switching device 1 exhibits a 
monitoring circuit 6. The monitoring circuit 6 is 
preceded by a rectifier 7. The rectifier 7, in turn, is 
preceded by an auxiliary switch 8. The monitoring 
15 circuit 6 can be coupled to the contacts 2, 3 and 
decoupled from the input contact 2 by means of the 
-auxiliary switch 8. When the auxiliary switch 8 is 
closed, the monitoring circuit 6 is supplied with a 
contact voltage U which is dropped across the contacts 
20 2, 3. Due to the presence of the rectifier 7, the 
contact voltage U is supplied rectified to the 
monitoring circuit 6. 



The auxiliary switch 8 is constructed in such a manner 
25 that it leads when the contact bridge 4 is moved into 
the connection position and lags when the contact 
bridge 4 is moved into the separated position. When a 
connection command is given, the auxiliary switch 8 is 
thus closed before the contact bridge 4 is moved into 
30 the connection position. When a separating command is 
given, on the other hand, the auxiliary switch 8 is 
only opened after the contact bridge 4 has been moved 
into the separated position. When the connection 
command is given, the monitoring circuit 6 is thus 
3 5 coupled to the contacts 2, 3 before the contact bridge 
4 is moved into the connection position. When a 
separating command is given, it is only decoupled from 
the input contact 2 after the contact bridge 4 has been 
moved into the separated position. This makes it 
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possible for the monitoring circuit 6, by evaluating 
the contact voltage U supplied to it, to determine an 
indicator of the correct 
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connection and separation, respectively, of the 
contacts 2, 3. The indicator can then be output by the 
monitoring circuit 6. 

Due to the rectification of the contact voltage U, the 
construction of the monitoring circuit 6 can be 
independent of the polarization of the voltage to be 
switched and can also be independent of whether the 
voltage to be switched is a direct voltage or an 
alternating voltage. 

According to Figure 1, the monitoring circuit 6 
exhibits a contact voltage indicator 9 and an 
evaluating unit 10. The contact voltage indicator 9 is 
constructed as a constant current source according to 
Figure 1. When a contact voltage U is present, the 
contact voltage indicator 9 thus outputs a constant 
current I independently of the magnitude of the 
voltage. The constant current I thus represents a 
preliminary signal corresponding to the contact voltage 
U. 

The preliminary signal is supplied to the evaluating 
unit 10 DC-isolated via an optocoupler 12 . The 
evaluating unit 10 then determines the indicator for 
the separation or connection, respectively, of the 
contacts 2 , 3 . 

It is possible that the evaluating unit 10 only 
indicates the presence or absence of correct operation 
of the switching device 1 via an indicator, e.g. a 
light-emitting diode. In this case, manual intervention 
by an operating person must take place if the switching 
device 1 is not correctly operating. However, the 
evaluating unit 10 is preferably connected to the 
bridge drive 5 by control technology. In this case, it 
is possible for the electromagnetic switching device 1 
to be moved into a safe state if the contacts 2, 3 are 
not correctly connected or separated. 
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As an alternative or additionally, the evaluating unit 
10 can also be communicatively connected to a higher- 
level controller 12 . 
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In this case, a corresponding message can be conveyed 
to the higher-level controller 12 if the contacts 2, 3 
are not correctly connected or separated. 

5 Figures 2 to 4 show how the preliminary signal conveyed 
from the optocoupler 11 to the evaluating unit 10 can 
be evaluated. 

According to Figures 2 to 4 , a connection command is 
10 given to the electromagnetic switching device 1 at a 
time tl and a separating command, is given at a time t2 . 
As the connection command is given, the auxiliary 
switch 8 is closed at the same time or directly 
thereafter. The contacts 2, 3, on the other hand, are 
15 only closed later, namely at a time t3 , if they are 
operating correctly according to Figures 2 and 3 . 
According to Figures 2 and 3, a preliminary signal is 
output via the optocoupler 11 between times tl and t3 
and is no longer given thereafter. If, on the other 
2 0 hand, as shown in Figure 4, the contact bridge 4 is 
broken or the contacts 2 , 3 are not connected to one 
another for other reasons, the optocoupler 11 transmits 
a continuous signal from time tl onward. The occurrence 
of a continuous signal can thus be used as indicator of 

2 5 a broken contact bridge 4. 

After the separating command has been given, the 
contacts 2, 3 are immediately separated from one 
another again but the auxiliary switch 8 is only 
30 separated at a time t4 . When the switching device 1 is 
operating correctly according to Figure 2, a 
preliminary signal is again conveyed to the evaluating 
unit 10 between times t3 and t4 . 

3 5 If, on the other hand, as shown in Figure 3, the 

contact bridge 4 is welded to the contacts 2, 3, the 
second pulse is missing. The lack of the second pulse 
can be used as indicator of nonseparation of the 
contacts 2 , 3 . 
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Naturally, after the auxiliary switch 8 has opened, the 
preliminary signal also goes back down to zero if the 
contacts 2, 3 are separated from one another. 

5 The switching device 1 described above and the 
monitoring method corresponding thereto can be used not 
only with single phase direct-voltage and alternating- 
voltage systems but also with multi-phase three-phase 
systems. In this case, a separate auxiliary switch 8 
10 and a separate contact voltage indicator 9 are required 
for each pair of an input and output contact 2, 3 which 
can be connected to one another via a contact bridge 4. 
The evaluating unit 10 can be optionally separate or 
common to all phases. 

15 

In the case of a star connection with separate neutral 
conductor, unrestricted monitoring of the switched 
contacts 2, 3 is possible. In the case of a delta 
connection, unrestricted monitoring of the switched 
2 0 contacts 2, 3 for correct connection is possible. 
Nonseparation of one of three contacts cannot be 
detected, nonseparation of two or three contact pairs, 
on the other hand, can also be detected in the case of 
a delta connection. 



.iL O' !l " 'ii EE H ,1 :r, O 3 1 «" S O 



- 8 - 

Patent claims 

1. A method for monitoring an electromagnetic 
switching device (1) at least for the correct 

5 connection of an input contact (2) and of an output 

contact (3) by means of a contact bridge (4) , the 
contact bridge (4) being moved from a separated 
position into a connection position by means of a 
bridge drive (5) when a connection command is 
10 given, if the contacts (2, 3) are correctly 

connected, 

characterized in that 

- when the connection command is given, a 
monitoring circuit (6) is coupled to the contacts 

15 (2, 3) before the contact bridge {4) is moved 

into the connection position, and 

- that an indicator of the correct connection of 
the contacts (2, 3) is determined by evaluation 
of a contact voltage (U) dropped across the 

20 contacts (2, 3) and supplied to the monitoring 

circuit (6) . 

2. The monitoring method as claimed in claim 1, 
characterized in that 

2 5 - the electromagnetic switching device (1) is also 

monitored for correct separation of the input 
contact (2) from the output contact (3) by the 
contact bridge (4), 

- that if the contacts (2, 3) are correctly 

3 0 separated, the contact bridge (4) is moved from 

the connection position into the separated 
position by means of the bridge drive (5) when a 
separating command is given, 

- that when a separating command is given, the 
35 monitoring circuit (6) is decoupled from at least 

one of the contacts (2, 3) after the contact 
bridge (4) has moved into the separated position, 
and 

- that an indicator of the correct separation of 
40 the contacts (2, 3) is determined by evaluation 

of the contact voltage (U) . 



The monitoring method as claimed in claim 1 or 2, 
characterized in that the contact voltage (U) is 
rectified before it is supplied to the monitoring 
circuit ( 6 ) . 

The monitoring method as claimed in claim 1, 2 or 
3, characterized in that a preliminary signal (I) 
corresponding to the contact voltage (U) is 
supplied to an evaluating unit (10) which 
determines the indicator. 

The monitoring method as claimed in claim 4, 
characterized in that the preliminary signal (I) is 
supplied DC-isolated to the evaluating unit (10) . 

The monitoring method as claimed in one of claims 1 
to 5, characterized in that the electromagnetic 
switching device (1) is moved into a safe state if 
the contacts (2, 3) are not correctly connected or 
separated, respectively. 

The monitoring method as claimed in one of claims 1 
to 6, characterized in that the incorrect 
connection or separation of the contacts (2, 3) is 
signaled to a higher-level controller (12) if the 
contacts (2, 3) are not correctly connected or 
separated, respectively. 

An electromagnetic switching device comprising at 
least one input contact (2) and one output contact 
(3) and a contact bridge (4), wherein the contact 
bridge (4) can be moved from a separated position 
into a connection position by means of a bridge 
drive (5) when a connection command is given, 
characterized in that 
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- a monitoring circuit (6) can be coupled to the 
contacts (2, 3) via an auxiliary switch (8), 

- that the auxiliary switch (8) is constructed in 
such a manner that, when a connection command is 
given, the auxiliary switch (8) is closed before 
the contact bridge (4) is moved into the 
connection position, and 

- that the monitoring circuit (6) outputs an 
indicator of the correct connection of the 
contacts ( 2 , 3 ) . 

The switching device as claimed in claim 8, 
characterized in that 

- the monitoring circuit (6) can be decoupled from 
at least one of the contacts (2, 3) via the 
auxiliary switch (8), 

- that the auxiliary switch (8) is constructed in 
such a manner that when a separating command is 
given, the auxiliary switch (8) is opened after 
the contact bridge (4) has been moved into the 
separated position, and 

- that the monitoring circuit (6) outputs an 
indicator of the correct separation of the 
contacts ( 2 , 3 ) . 

The switching device as claimed in claim 8 or 9, 
characterized in that the monitoring circuit (6) is 
preceded by a rectifier (7) . 

The switching device as claimed in claim 8, 9 or 
10, characterized in that the monitoring circuit 
(6) exhibits a contact voltage indicator (9) and an 
evaluating unit (10), that the contact voltage 
indicator (9) outputs to the evaluating unit (10) a 
preliminary signal (I) corresponding to the contact 
voltage (U) and that the evaluating unit (10) 
determines the indicator. 
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12. The switching device as claimed in claim 11, 
characterized in that the contact voltage indicator 
(9) is DC-isolated from the evaluating unit (10). 

5 13 . The switching device as claimed in one of claims 9 
to 12, characterized in that the monitoring circuit 
(6) is connected to the bridge drive (5) by control 
technology . 

10 14 . The switching device as claimed in one of claims 7 
to 13, characterized in that the monitoring circuit 
(6) is communicatively connected to a higher-level 
controller (12) . 
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Abstract 

Monitoring method for an electromagnetic switching 
device and electromagnetic switching device 

5 corresponding thereto 

An electromagnetic switching device (1) is to be 
monitored at least for the correct connection of an 
input contact (2) and of an output contact (3) by a 

10 contact bridge (4) . For this purpose, a monitoring 
circuit (6) is coupled to the contacts (2, 3) before 
the contact bridge (4) is moved into a connection 
position when a connection command is given and an 
indicator of the correct connection of the contacts (2, 

15 3) is determined by evaluation of a contact voltage (U) 
dropped across the contacts (2, 3) and supplied to the 
monitoring circuit (6) . 
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Staatsangehorigkeit den im Nachstehenden nach 
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Antrag gestellt wird und fur den ein Patent beantragt 
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as stated below next to my name, 
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United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
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(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patentiert, anhangig, 
aufgeben) 



pending 

(Status) 

(patented, pending, 
abandoned) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
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